A 77-year-old man was referred for an evaluation of dyspnea and decreased performance with exertion. There was a 2-year history of progressive shortness of breath and a 2-month history of severe exercise intolerance. For the last year, he had also complained of neck pain. There was a 20-pack-year smoking history, but he had stopped smoking 30 years before. His medical history was unremarkable.
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Physical Examination
Vital signs were normal except for an increased respiratory rate of 24 breaths/min. An examination of the lungs revealed reduced breath sounds over the right lower zone. Close observation of the breathing pattern revealed neither paradoxical abdominal wall movement nor obvious decreased expansion of the right side of the chest in the supine position. A neurologic examination revealed muscle weakness in the right upper extremity, atrophy of the intrinsic right hand muscles, and paresthesias in a C6 distribution (ie, paresthesia on the lateral aspect of the forearm from the elbow crease to the thumb, as well as the thumb, the index finger, and one half of the middle finger). The findings of examinations of the cardiac and other systems were normal.
Laboratory Findings
The WBC count was 7.78 ϫ 10 3 cells/L, with 60% neutrophils, 31% lymphocytes, 5% monocytes, and 3% basophils. The hemoglobin level was 16.8 g/dL, and the hematocrit was 51.6%. The platelet count was 213 ϫ 10 3 cells/L. Other laboratory investigations performed at hospital admission included measurement of electrolyte levels, renal and liver function tests, and measurement of blood sugar levels, the results of which were all within normal limits. Results of arterial blood gas analysis on room air showed the following: pH, 7. Services, 45-47 Ipsilantou St, "Evangelismos" Hospital, GR 10675, Athens, Greece; e-mail: papiris@otenet.gr pulmonary and critical care pearls FVC ratio, 85%. A posteroanterior chest radiograph demonstrated a markedly elevated right hemidiaphragm. There was no apparent intrathoracic cause related to a mediastinal mass or atelectasis (Fig 1) . A chest CT scan at the level of the inferior pulmonary veins confirmed that the right hemidiaphragm was considerably elevated. There were no signs of pulmonic effusion or subdiaphragmatic space-occupying process. Subsegmental areas of atelectasis due to basal hypoventilation were noted. A sniff test was performed showing a paradoxical upward motion of the right hemidiaphragm. The right hemidiaphragmatic paralysis was confirmed by ultrasound, which demonstrated paradoxical hemidiaphragmatic motion.
What is the cause of the patient's right hemidiaphragmatic paralysis?
What would be the diagnostic test of choice?
Diagnosis: Hemidiaphragmatic paralysis due to cervical spondylosis, diagnosed by MRI scan MRI scan with fast-spin echo, T1-weighted and proton density-weighted sagittal images (Fig 2) revealed advanced degenerative changes at the C3-C4, C4-C5, C5-C6, and C6-C7 levels, with posterior disk protrusions and posterior osteophytes. At the C4-C5 level, an intraspinal high-density area was seen on proton density-weighted images, which is consistent with myelopathy (Fig 2) . There was also evidence of concomitant degenerative lateral spinal canal stenosis. Degenerative changes, posterior disk protrusions, and hypertrophy of the ligamentum flava resulted in spinal canal stenosis and impingement on the cord, most prominently on the C4-C5 and C6-C7 levels (Fig 3) .
Unilateral diaphragmatic paralysis usually results from an interruption of transmission of the nerve impulses through the phrenic nerve and is associated with multiple causes (Table 1 ). The most common cause is invasion of the nerve by a neoplasm, which is responsible for approximately 30% of cases. The second most frequent cause is paralysis of unknown etiology. It can also occur as a complication of neck or thoracic surgery, especially coronary artery bypass surgery. Phrenic nerve damage also can result from the catheterization of the large cervical veins. Occasionally, unilateral diaphragmatic paralysis is a localized expression of a more diffuse neuropathy. Abnormalities of the nerve roots from C-3 to C-4 also can cause diaphragmatic paralysis, as in a case of severe cervical spondylosis or as a consequence of rhizotomy. Cervical spondylosis is primarily a disease of older patients, affecting men more often than women, and consists of a combination of the following: (1) narrowing of intervertebral disk spaces with nucleus pulposus herniation or annulus bulging; (2) osteophytic spur formation on the dorsal aspect of the vertebral bodies; (3) partial subluxation of vertebrae; and (4) hypertrophy of the dorsal spinal ligament and dorsolateral facet articulation. The most important feature causing spinal cord symptoms and signs is a spondylitic bar, which is formed by osteophytes arising from the dorsal surfaces of adjacent vertebral bodies, resulting in a horizontal compression of the ventral cord. Neck and shoulder pain with stiffness are early symptoms. Pressure on nerve roots is associated with radicular arm pain, most often in a C5 or C6 distribution. Direct compression of the cervical cord may cause myelopathy. It is seen in almost all patients with Ն 30% narrowing of the cross-sectional area of the canal producing a slowly progressive spastic paraparesis, at times asymmetric, and often is accompanied by paresthesias in the feet and hands. Dermatomal sensory loss in the arms, atrophy of intrinsic hand muscles, increased deep tendon reflexes in the legs, and asymmetric Babinski signs are common. Although the radiographic findings of spondylosis are common in the elderly, only a few patients develop myelopathy or radiculopathy, which is often dependent on a congenitally narrow canal. The roots of the phrenic nerve also can be injured by compression in cases of severe cervical spondylosis, but it is an unusual cause of diaphragmatic paralysis.
Patients with unilateral diaphragmatic paralysis who do not have underlying lung disease are usually asymptomatic at rest but may have dyspnea and decreased exercise performance with exertion. Others experience generalized muscle fatigue, chest wall pain, cough, or dyspnea at rest. A few patients have severe exertional dyspnea associated with chest pain, and a few experience dyspnea at rest, especially if they lie with the paralyzed side down. Occasionally, a transient episode of dyspnea identifies the onset of phrenic palsy. Pulmonary function tests usually show a mild restrictive process. The FVC usually is reduced from 20 to 30% of predicted. The FVC may decrease further in the supine position, occasionally leading to a reduction in oxygen saturation. The deleterious effect of the supine position is more pronounced with paralysis of the right hemidiaphragm because of the weight of the liver.
The chest radiograph is highly suggestive of unilateral diaphragmatic paralysis. This can be confirmed easily with a fluoroscopic sniff test during which a short, sharp, voluntary inspiratory maneuver is performed through the unoccluded nostrils. In healthy subjects, it is associated with crisp diaphragm descent. In unilateral diaphragmatic paralysis, there is a paradoxical motion during tidal inspiration, with the ascent of the paralyzed dome contrasting with the descent of the normal hemidiaphragm. This contrast can be amplified by the sniff test, which induces a vigorous, short-lived contraction in the normal hemidiaphragm. The sniff test shows paradoxical elevation of the paralyzed hemidiaphragm with inspiration in Ͼ 90% of patients. Ultrasound can also be used for the diagnosis of the unilateral diaphragmatic paralysis. The sniff test confers no advantage over ultrasound, which should be considered the diagnostic method of choice. Electromyography has a limited role in unilateral diaphragmatic paralysis; however, measurement of the pressure generated by the inspiratory muscles may be helpful. Maximal inspiratory pressure (Pimax) is usually normal in patients with unilateral diaphragm paralysis. Decreased Pimax is found in patients with bilateral diaphragm paralysis, especially in those with systemic or generalized neuromuscular disease. In some cases, however, the Pimax is normal in patients with isolated diaphragmatic paralysis due to the preserved strength of the accessory muscles.
Unilateral diaphragmatic paralysis usually carries an excellent prognosis unless caused by an inherently fatal illness. Idiopathic disease has a variable prognosis, with some cases recovering spontaneously. The exact proportions of patients who manifest improvement is unknown, but even those who do not recover usually have a good quality of life. Breathlessness may occur during exercise or situations of increased ventilatory demands. Surgical plication of the affected hemidiaphragm has provided excellent long-term results in carefully selected patients. It is a valuable treatment of unilateral diaphragmatic paralysis, which improves the patient's dyspnea, work status, and spirometry.
The patient was discharged from the hospital in a stable condition. Instructions for home oxygen administration and 6 months of follow-up were given. The possibility of surgical plication of the affected hemidiaphragm in the case of clinical deterioration was discussed with the patient. 
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